open-field behavior (OFB) reflects fear to the novel setting or general emotionality, others that it reflects exploration. MAKINO (2) and FUJITA (3) suggested that OFB was not one specific aspect of the animal's states, but involved some groups of behavior. One of the causes which make OFB obscure may be that the observation and measurement made by many researchers are restricted only to a few categories of OFB, e. g., latency, general activity (locomotion), and/or defecation, while other various behaviors frequently occurring in OF are ignored by most investigators except for JONES (4, 5, 6 ).
The present study reexamined the meaning of OF to the animal and the function of OFB in the animal. The standpoints of this study are as follows:
First, OFB is investigated from an ethological point of view, that is, in terms of its ecological meanining in the natural habitat of the species concerned. GALLUP and SUAREZ (7) The floor and the wall were painted grey. This apparatus was illuminated with two 150W incandescent lamps 60 cm above.
To detect distress calls, a specially constructed voice key, which was connected to a digital counter, was used. In order to record the other behaviors an operations recorder (Izumi Electric Co., Ltd.) was used.
Procedure:
The subjects were randomly assigned to one of 3 groups, being tested individually and only once at 1-, 4-or 7-day of age. Each chick was gently placed in the center square of OF, when two stopwatches were started, each of which measured the latencyof locomotion or of distress call. Behaviors were observed directly through the one-way mirror by the experimenter for 20 min.
The characteristics recorded were as follows: (1) (11) Body-shake. As to the measures of 7-11, the topographies of these behaviors were discrete and fixed, and could be easily recognized, so that the number of occurrences in 20 minutes were recorded. the HITAC M-180 at the Information Processing Center of Hiroshima University.
Results and Discussion
The factor tables for OFB in chicks aged 1-, 4-and 7-day are presented in Table 1 
not simply be involved in exploration, but it was first controlled by a rather general motivation in its own and, only after that, would become controlled by specific motivations, such as hunger, exploration, aggression, etc. So this factor was interpreted as pecking-related behavior rather than exploration. Factor 4 (for 7-day of age, Factor 3)
could not interpreted. Further analysis and discussion for this factor will not be performed at present.
The present results provide also the finding concerning developmental changes. The factor analysis generally clarifies developmental changes of two aspects: factor structure itself and factor scores. The former was not detected in the present results.
Factor 1, 2 and 3 are assumed to underlie OFB through at least one week after hatching, because behaviors having high loadings to each factor are unchanged except for a few behaviors. To reveal the latter the factor analysis were performed on the data with days pooled (see Table 4 ) and the factor scores were calculated. The factor scores of each subject were estimated by the total Z scores of measures, which had high loadings (greater than . 4) on each factor (Factor 1 =FSL+DCL + (FSL -DCL), Factor 2 = Locomotion + DC + Jumping-Centering, Factor 3 =Pecking + Body -shake + Head -shake; see Figure 1 ). The analysis of variance indicated that the effect of day were all significant (Factor 1, F (2, 118) =5. 129; Factor 2, F (2, 118) = 8. 820; Factor 3, F (2, 118) =15. 032) at the level of p<. 01. Thus it was shown that at least during the first week after hatching chicks in OF show the decreasing tendency of antipredator behavior and the increasing tendencies of attachment-related and pecking-related behaviors.
The present investigation was performed from two points of view, an ethological and structural analysis of OFB, and showed that OFB was divided into three meaningful group of behaviors, each of which changed over 1-, 4-and 7-day of age. In conclusion this approach to OFB provides more important informations about the animal placed in OF than one being used to date. Fig. 1 . Representation of developmental changes in the factor scores, each subject of which are estimated by the total Z scores of measures which have high loadings to each factor (Factor 1 = FSL + DCL + (FSL -DCL), Factor 2 = Locomotion+DC+ Jumping -Centering, Factor 3 = Pecking + Body -shake + Head-shake). Vertical lines represent 95% confidence intervals.
